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ABSTRACT 

Background: The most recent epidemiologic features of Kawasaki disease (KD) are unknown. 
Methods: The 20th nationwide survey of KD was conducted in 2009, and included patients treated for the disease 
in 2007 and 2008. Hospitals specializing in pediatrics, and hospitals with pediatric departments and 100 or more 
beds, were asked to report all patients with KD during the 2 survey years. 

Results: From a total of 1540 departments and hospitals, 23 337 patients (11 581 in 2007 and 11 756 in 2008) were 
reported: 13 523 boys and 9814 girls. The annual incidence rates were 215.3 and 218.6 per 100 000 children aged 0^ 
years in 2007 and 2008, respectively. These were the highest annual KD incidence rates ever recorded in Japan. The 
monthly number of patients peaked during the winter months; smaller increases were noted in the summer months. 
The age-specific incidence rate showed a monomodal distribution with a peak at age 9-11 months. The prevalences 
of both cardiac lesions during the acute phase of the disease and cardiac sequelae were higher among infants and 
older age groups. 

Conclusions: The incidence rate and number of patients with KD in Japan continue to increase. 

Key words: mucocutaneous lymph node syndrome; incidence; cardiovascular diseases; immunoglobulin, intra- 
venous; epidemiology 



INTRODUCTION 

Kawasaki disease (KD) is a syndrome of unknown cause. It 
typically affects infants and toddlers, and causes systemic 
vasculitis.''^ Cardiac lesions, eg, coronary artery aneurysms, 
are a salient characteristic of the disease. The most serious 
cardiac lesions are giant coronary aneurysms (those with a 
diameter >8mm on 2-dimensional echocardiography), for 
which the prognosis is unfavorable. Prevention of these 
aneurysms is the primary target for pediatricians treating 
patients with KD. 

Since 1970, nationwide epidemiologic surveys of KD have 
been conducted in Japan nearly every 2 years, and several 
features of the disease have been revealed.^^" The most recent 
previous survey, the 19th, included patients treated in 2005 and 
2006, and revealed that both the annual number of patients and 
the incidence rate had increased linearly. If the trend were to 
continue, the annual incidence rate in 2008 would be higher 
than 200 per 100 000 population younger than 5 years."' 

Herein, we report the results of the latest nationwide survey, 
for KD patients treated in 2007 and 2008. 



METHODS 

We conducted a retrospective survey of patients with KD 
visiting target hospitals for treatment of acute KD during the 
2-year period from January 2007 through December 2008. 
The medical facilities that were requested to participate in the 
survey were hospitals specializing in pediatrics and hospitals 
with a pediatric department and 100 or more beds. These 
criteria have been used since the first nationwide survey in 
1970.'^ Questionnaires and diagnostic guidelines prepared 
by the Japain Kawasaki Disease Research Committee'^ were 
sent by mail to administrators in charge of the pediatric 
department of their respective hospitals in January 2009. The 
prepared list of hospitals for the survey was based on the 
"Listing of Hospitals 2003-2004" compiled by the Committee 
on Studies of Health Policies, Ministry of Health, Labour 
and Welfare, Japan, and was revised using newly received 
information. A total of 2150 facilities met the conditions 
stated above. 

The patient information requested on the questionnaire was: 
address (municipality), sex, date of birth, date and day of 
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Figure 1. The number of patients with Kawasaki disease and incidence rate in Japan, by calendar year. 



illness at first hospital visit, days of illness when discharged 
irom the hospital, diagnosis (typical definite, atypical 
definite, and suspected), intravenous immunoglobulin 
(IVIG) therapy, additional therapy if conducted (additional 
IVIG therapy, steroids, infliximab, and immunosuppressive 
agents), recurrences, history of KD in patient's siblings and 
parents, cardiac lesions, and complications other than cardiac 
lesions such as arthralgia or arthritis, aseptic meningitis, 
hepatic abnormalities (serum aspartate aminotransferase 
>50IU/L and/or alanine aminotransferase >50IU/L), 
gallbladder swelling, paralytic ileus, facial nerve palsy, and 
disseminated intravascular coagulation (DIG). Acute cardiac 
lesions were defined as those that developed within 1 month 
of onset (acute lesions); cardiac sequelae were defined as 
those that persisted beyond 1 month after onset. Almost 
all patients were diagnosed on the basis of 2-dimensional 
echocardiography. 

After checking for possible inconsistencies on the 
questionnaires, the forms were sent back to the respondents 
to correct any errors. The incidence rates were based on the 
population data used in the vital statistics of Japan.'"* The 
Ethical Board of Jichi Medical University approved this 
survey (November 11, 2008, No. 08-39). 

RESULTS 

Of the 2150 invitations sent requesting participation in the 
survey, 48 were returned because the pediatric department 
or the institution itself had closed. Of the remaining 2102 
departments, 1540 (73.3%) responded to the survey and 
reported a total of 23 337 patients (11 581 in 2007 and 11 756 
in 2008). There were 13 523 male patients and 9814 female 
patients. The average annual incidence rate for the observed 
2-year period was 216.9 per 100000 children aged 0^ years 
(245.4 for boys and 187.0 for girls). 



The annual numbers of patients with KD and the incidence 
rates in the 20 nationwide surveys, including this one, are 
shown in Figure 1 . As previously reported, there were 3 large 
nationwide epidemics of the disease in Japan, in 1979, 1982, 
and 1986. Since then, there has been no nationwide epidemic, 
but the number of patients started to increase in the mid- 
1990s. Because of the decrease in the birth rate in Japan, the 
incidence rate increased more rapidly than did the number of 
patients, reaching 218.6 per 100000 children aged 0^ years 
in 2008. This was the first time that the incidence rate was 
higher than 200, and it surpassed the rates observed in 1979, 
1982, and 1986, when the epidemics occurred. 

Trends in the monthly number of patients observed in the 
previous 4 nationwide surveys (17th to 20th) are shown in 
Figure 2. The number was highest during the winter months 
in all years. There were also smaller increases during the 
summer months. 

Age-specific incidence rates by sex are shown in Figure 3. 
As in previous surveys, the incidence rate was highest among 
children aged 6-11 months, after which it gradually decreased 
with advancing age. 

Of the 23 337 patients reported, 18 620 (79.8%) were 
typical definite cases (patients with 5 or 6 of the symptoms 
specified in the diagnostic guidelines for KD), 648 (2.8%) 
were atypical definite cases (4 of the 6 symptoms plus 
coronary aneurysms including dilatation), and 4069 (17.4%) 
were suspected cases (those who did not satisfy the diagnostic 
criteria, but were suspected as having KD by the pediatricians 
reporting the cases). Of the 4069 suspected cases, 2661 
(65.4%) had 4 of the 6 principal symptoms, 1063 (26.1%) had 
3, 239 (5.9%) had 2, and 32 (0.8%) had 1. 

The number of patients with a sibling affected by KD was 
326 (1.4%); 165 (0.7%) patients had at least 1 parent with a 
history of KD. There were 823 (3.5%) recurrent cases. Of the 
23 337 patients reported, 6 died. 
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Figure 2. The number of patients with Kawasaki disease in Japan by month, 2001-2008. 




During the acute phase, 2577 (11.0%) patients had (a) 
cardiac lesion(s): 58 (0.25%) had giant coronary aneurysms, 
282 (1.21%) had coronary aneurysms less than 8 mm in 
diameter, 1992 (8.54%) had coronary dilatations, 8 (0.03%) 
had coronary stenoses, 3 (0.01%) had myocardial infarctions, 
and 383 (1.64%) had valvular lesions. A total of 746 patients 
(3.2%) had cardiac sequelae 1 month after the onset of KD: 
59 (0.25%) had giant coronary aneurysms, 188 (0.81%) had 
coronary aneurysms less than 8 mm in diameter, 435 (1.86%) 
had coronary dilatations, 5 (0.02%) had coronary stenoses, 2 
(0.01%) had myocardial infarctions, and 114 (0.49%) had 
valvular lesions. As shown in Figure 4, cardiac abnormalities 
were more prevalent in boys than in girls, and in infants and 
older children (as compared with children aged 1-4 years). 

Of the patients reported, 20313 (87.0%) received IVIG 



therapy. Of these, 3351 (16.5%) received additional IVIG 
therapy, 1173 (5.0%) were treated with steroids, 81 (0.35%) 
received infliximab, and 54 (0.23%) were treated with 
immunosuppressive agents. 

Regarding patients with complications other than cardiac 
lesions, 1.13% had arthralgia or arthritis, 0.55% had aseptic 
meningitis, 27.4% had hepatic lesions, 1.62% had gallbladder 
swelling, 0.45% had paralytic ileus, 0.0% (1 patient) had 
facial nerve palsy, and 0.08% had DIG. 

DISCUSSION 

We presented the results of the 20th Nationwide Survey 
of Kawasaki Disease in Japan, which highlighted the most 
recent epidemiologic features of the disease. Since 1970, the 
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Figure 4. Age-specific prevalence of cardiac lesions and sequelae due to Kawasaki disease in Japan, 2007-2008. 



nationwide surveys have been conducted almost every 2 
years. As shown in Figure 1, the number of patients and 
the incidence rate have dramatically increased since the mid- 
1990s. Even though there has been no nationwide epidemic of 
KD since 1986, the annual incidence rates in 2007 and 2008 
were higher than those in the years of nationwide epidemics. 
Because the etiology of KD remains unknown, the reasons for 
these increases are also unclear. This increase is of concern 
and highlights the need for continued observation of the 
epidemiologic features of KD in Japan. Moreover, the results 
should motivate researchers to hasten their efforts to identify 
the cause of this disease. 

The response rate of the survey was 73.3%, after 2 
reminders were sent. Therefore, the actual number of patients 
was higher than that reported. However, data suggest that the 
real figures are at most 10% higher than the values we have 
reported.'^ We asked the departments and hospitals to respond 
to the survey even if they had not treated a KD patient during 
the 2-year period of the survey. However, despite this request, 
many of the nonresponding hospitals might have elected 
not to participate in the survey because they had treated no 
KD patients. Therefore, the underestimation is approximately 
10%, despite a participation rate of only 70%. 

There are factors that can potentially distort the reporting of 
chronological trends in KD. One of these factors is response 
rate, which was 73.3% in the current survey. The response rate 
was 70.7% for the 19th survey (2005-2006),'° 70.1% for 
the 18th survey (2003-2004),'* 68.0% for the 17th survey 
(2001-2002),^ 66.5% for the 16th survey (1999-2000),** 
68.5% for the 15th survey (1997-1998),'^ and 67.7% for 
the 14th survey (1995-1996).'^ As is evident, the response 
rates were similar Thus, we do not believe that changes in the 
response rate affected the analysis of chronological change. 
Another issue would be a change in diagnostic criteria. In the 
current survey, the Fifth Revised Version of the Diagnostic 
Guidelines of Kawasaki Disease (2002) was used. Although 
the guidelines have been revised to account for the increased 



understanding of KD since the first nationwide survey in 
1970, the principal points have not changed.'^ Therefore, the 
revision of the guidelines was unlikely to affect reporting of 
chronological changes. If the number of suspected cases 
increased, the clinical features of KD may also have changed. 
The proportion of suspected cases was 17.4% in the current 
survey, 14.3% in the 19th survey,'" and 13.6% in the 18th 
survey.^ Although there are no relevant data before the 18th 
survey, we do not believe that the proportion of suspected 
cases has increased to an extent that would affect the increases 
in the annual numbers of patients and incidence rates. 

Even though the etiology of KD is unknown, the 
epidemiologic data suggest a relationship between the onset 
of the disease and infection.'^ One trend suggesting an 
infectious trigger is seasonal variation in the disease. As 
shown in Figure 2, the number of patients is always higher in 
winter In addition, smaller peaks were observed in summer. 
Perhaps infectious agents — one prevalent in winter and the 
other in summer — triggered the onset of KD. Seasonal 
variations differ among countries and areas, even in the 
same hemisphere, whether north or south. '^ If the responsible 
infectious agents differ among countries and areas, this would 
explain variation in seasonal patterns among countries. 

Regarding the age-specific incidence rate curve shown in 
Figure 3, a monomodal incidence rate curve was observed 
in the current survey, which indicates that there may be a 
relationship between disease occurrence and an infectious 
agent, in addition to the seasonal variation.'^ The low 
incidence rate just after birth might be due to the presence 
of passive immunity conferred from mothers, and the decrease 
after 1 year of age might be caused by herd immunity. 

Cardiac lesions are of great concern in KD. Fortunately, the 
proportion of patients with cardiac sequelae has decreased 
year by year. The proportion was 7.0% in the 15th nationwide 
survey in 1997-1998,''* 5.9% in the 16th (1999-2000),^ 5.0% 
in the 17th (2001-2002),** 4.4% in the 18th (2003-2004),"* and 
3.8% in the 19th survey.'" The proportion had been greater 
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than 10% in the early 1990s. This improvement is due to 
progress in the diagnosis of KD, in identification of cardiac 
lesions, and in treatment, the core of which is IVIG therapy. 
Originally, the regimen for IVIG therapy was 200 mg or 
400 mg per kilogram of body weight x 5 days, but this was 
changed to 2g/kg for 1 day.^''^^ The reduction in cardiac 
sequelae is partly due to this change. However, KD is the 
main cause of acquired heart disease in childhood both in 
Japan^-' and in the United States,^'* and treatment to prevent 
cardiac lesions must continue to progress. The higher 
proportion of lesions among infants might be due to their 
immature circulation system, which is affected by vasculitis 
caused by KD^^; the higher proportion observed among older 
children might be due to the difficulty in diagnosing KD at 
this age, as some older children display an atypical clinical 
course. In this survey, 16.5% of patients treated with IVIG 
therapy received additional IVIG therapy, 5.0% were treated 
with steroids, and 0.4% and 0.2% were treated with infliximab 
and immunosuppressants, respectively. All of them may have 
been resistant to initial IVIG therapy during the acute phase. It 
is therefore important to identify the factors that predict such 
cases and the best treatment for such patients. 

There are some limitations in the current survey. Because 
the etiology of the disease is unknown, there are no specific 
findings to aid in the diagnosis of the disease. Therefore, 
all the patients reported to the survey were diagnosed by 
pediatricians according to the diagnostic guidelines. Another 
problem is that some patients might have been reported by 
more than 1 hospital, as they may have been referred to 
another hospital due to the severity of the disease. In the 18th 
nationwide survey, 8.9% of the patients were referred from 
other hospitals, some of which were not included among the 
target hospitals for the survey, because of their small number 
of beds or the lack of pediatric departments; 4.9% of patients 
were referred to other facilities. '° The proportion of double 
registrations is likely to be lower than these figures, and the 
effects on the overall results are unlikely to be substantial. 

In conclusion, the number of patients and incidence rate of 
KD in Japan continue to increase year by year, and cardiac 
lesions remain an important concern. The monitoring of KD 
should therefore be continued. 
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